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(57) Abstract: An interface device (2) provides an interface between testing equipment and an integrated circuit to be tested. The 
interface device (2) includes a body member (7). A number of elongate contact members (5) are mounted on the body member (7). 
Each contact member (5) includes a contact end (10), adapted to contact a bond pad of die integrated circuit to be tested, and a body 
portion (11). The interface device also includes a guide member mounted on the body member (7). The guide member includes a 
substantially planar member having a number of apertures therein, and the contact end of each elongate member extending through 
a respective aperture in the guide member. 
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AN INTERFACE DEVICE 

The invention relates to an interface device for providing 
an interface between testing equipment and an integrated 
circuit to be tested using the testing equipment. 

A probe card is used in semiconductor wafer fabrication 
and/or packaging facilities to test the integrity of every 
semiconductor chip (or die) produced. The process of 
testing involves testing equipment referred to as "probers" 
and an interface device that couples the testing equipment 
to the die to be tested. The interface device is commonly 
known as a "probe card" . The probe card generally 
comprises a large number of probes, which take the form of 
pins. The pins are arranged on a printed circuit board, or 
other supporting structure, in a pattern that corresponds 
to the layout of the bonding pads on the die to be tested. 
Each die requires a probe card with a pin pattern that is 
specific to the layout of the bond pads on the die. 

Test signals are exchanged between the prober and the die 
via the probe card and in particular, the pins that contact 
the bond pads on the die to be tested. The quality of 
signals received by the prober from the die is dependent on 
the quality of the probe card and the quality of contact 
between the pins and the bond pads on the die. 
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Conventional probe cards comprise a number of cantilevered 
probes fixed by epoxy resin to a ceramic or aluminium 
retaining ring. Typically, the free end of each 
cantilevered probe (ie the tip which contacts the bond pad) 
is overhanging the retaining ring by approximately 5mm to 
6mm and there is an average pitch (ie spacing between the 
tips) of between 80pm to 200pm. 

However, as chip geometries and resulting bond pad pitches 
are getting smaller and smaller (currently about 50pm) it 
is becoming increasingly difficult to design and build 
probecards using conventional cantilever pin designs. 

Therefore, in order to achieve smaller probe pitches, 
smaller diameter wire is being used to manufacture the 
probes. However, using thinner wire has the disadvantage 
that the probes are substantially weaker and the 
overhanging cantilevered design of the probes makes them 
susceptible to lateral deflections at the tip. Therefore, 
the tips can not reliably maintain the correct x-y 
position. This has the risk that the tip may not contact 
the correct bond pad on the die during testing, resulting 
in the prober possibly giving an incorrect test result. 

In accordance with a first aspect of the present invention, 
an interface device for providing an interface between 
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testing equipment and an integrated circuit to be tested 
comprises a body member; a number of elongate contact 
members, each elongate contact member comprising a contact 
end, adapted to contact a bond pad of an integrated circuit 
to be tested, and a body portion coupled to the body 
member; and a guide member mounted on the body member, the 
guide member comprising a substantially planar member 
having a number of apertures therein,, the contact end of 
each elongate member extending through a respective 
aperture in the guide member, and the width of each contact 
end being less than the width of the respective aperture to 
permit lateral movement of each contact end within the 
respective aperture. 

An advantage of the invention is that, as the contact end 
of each elongate member extends through a respective 
aperture in the guide member, the guide member limits 
lateral displacement of the contact ends. 

Preferably, the planar member is manufactured from a glass 
material, such as borosilicate glass. 

In accordance with a second aspect of the present 
invention, an elongate member for an interface device for 
providing an interface between testing equipment and an 
integrated circuit to be tested comprises a body portion 
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and a contact end, the contact end adapted to contact a 
bond pad on an integrated circuit to be tested, and the 
contact end having a friction reducing coating. 

Preferably, the tip surface of the contact end is coated 
with the friction reducing coating. 

Typically, the coating may be a hard coating, such as 
chrome nitride or titanium nitride. 

Preferably, the elongate members in the first aspect are 
the elongate members in accordance with the second aspect 
of the invention. Typically, where the elongate members in 
the first aspect are in accordance with the elongate 
members in the second aspect, the side surfaces of the 
contact ends are coated with the friction reducing coating. 
This has the advantage of reducing friction between the 
side surfaces of the contact ends and the inside surfaces 
of the apertures in the guide member. 

Preferably, the interface device further comprises a 
printed circuit board to which the ends of the contact 
members opposite to the contact ends are coupled and the 
printed circuit board is adapted to permit the testing 
equipment to be coupled to the printed circuit board. 
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Preferably, the elongate contact member may be formed from 
metal wire with a diameter of 1 mil to 10 mil (25pm to 
250pm) and is preferably in the region of 2 mil to 10 mil 
(50pm to 250pm) . Typically, the contact surface of the 
contact ends may have a diameter of approximately 0.5 mil 
to 5 mils (12.5pm to 125pm) and preferable 1 mil to 2.5 
mils (25pm to 62.5pm). The contact surface may be either 
planar or curved. Preferably, the contact members may be 
tungsten, beryllium copper, palladium, paliney or an alloy 
of two or more of these materials. 

In accordance with a third aspect of the invention, a 
method of forming a through bore in a piece of material 
comprises generating a substantially parallel beam of 
coherent light, illuminating an object having a 
substantially circular cross section with a diameter less 
than the diameter of the beam with the substantially 
parallel beam to form an annular beam, and focusing the 
annular beam onto the piece of material so that the annular 
beam incident on the piece of material has an external 
diameter corresponding to that of the desired through bore 
to burn away a corresponding annular piece of material to 
form the through bore. 

Preferably, the coherent light is generated be a laser, 
which may be an excimer laser. Typically, the light 
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generated by the excimer laser has a wavelength of 
approximately 193nm. 

Typically, the object having the circular cross section may 
be a spherical object, such as a steel ball. Preferably, 
the object reflects the light incident on it to minimise 
heating of the object. 

Typically, the through bore to be formed in the piece of 
material has a diameter less than 100pm and may be from 
10pm to 100pm. 

Preferably, the apertures in the guide member in the first 
aspect of the invention are formed using the method in 
accordance with the third aspect of the invention . 

An example of an interface device in accordance with the 
invention will now be described with reference to the 
accompanying drawings, in which: 

Figure 1 is a schematic perspective view of a section 
of an interface device including a guide member; 
Figure 2 is a side view of a portion of the interface 
device; and 

Figure 3 is a schematic view of apparatus for forming 
apertures in the guide member forming part of the 
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interface device shown in Figures 1 and 2. 

Figure 1 shows a schematic view of a portion of a probe 
card 2. The probe card 2 includes a ring 1 formed from 
ceramic, aluminium or titanium, a guide member in the form 
of a glass wafer 3 and a number of contact pins 5 mounted 
on the ring 1 by means of a ceramic shim 6 and epoxy resin 
7. 

As shown in more detail in Figure 2, each of the contact 
pins 5 comprises a central body portion 10 which rests on 
and is fixed to the ceramic shim 6, a contact end 13 and a 
P.CB end 12 which is electrically coupled by solder 20 to a 
trace 22 on a printed circuit board (PCB) 21. 

The contact pins 5 are typically manufactured from a metal 
wire such as tungsten, beryllium copper, palladium, paliney 
alloy or any other suitable metal material. The contact 
pins 5 can also be comprised of a suitable base metal with 
another metal coated on this base metal. The wire diameter 
is typically in the region of 1 mil to 10 mil (25pm to 
250|im) and the surface of the contact end 13 may have a 
diameter of approximately 1 mil to 2.5 mil (25|im to 62.5|im) 
with a flat or curved surface. In addition, the contact 
end 13 is etched to form a taper. 
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The glass wafer 3 is typically a borosilicate glass and has 
micro holes 16 therein which may be formed by laser 
drilling, and the contact end 13 protrudes through the 
micro holes 16. 

Preferably, the contact ends 13 of the pins 5 are coated 
with a hard coating, such as chrome nitride or titanium 
nitride. This has the advantage of reducing friction 
between the contact surface or tip of the contact pins and 
the bond pads on a die being tested, which improves tip 
life. In addition, if the sides of the contact ends 13 are 
also coated, this reduces friction between the sides of the 
contact ends and the inside surfaces of the apertures 16. 

Preferably, the laser drilling is performed using an 
optical arrangement as shown in Figure 3. An excimer laser 
30 emits light with a wavelength of 193nm and an energy of 
200mJ per pulse. The light beam from the laser is then 
collimated by collimating optics 31 to form a collimated 
beam of light with a circular cross-section. A steel ball 
32 is fixed to a glass plate 33. The steel ball 32 has a 
diameter which is less than that of the output beam from 
the collimating optics. Therefore, when the centre of the 
collimated beam strikes the center of the steel ball, the 
central portion of the collimated beam is reflected and 
scattered from the steel ball but the outermost section of 
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the collimated beam passes by the steel ball 32 undeviated 
and passes through the glass plate 33. Hence, the steel 
ball 32 forms an optical mask, the output beam from which 
is a collimated annular beam. The collimated annular beam 
is then focused by focusing optics 34 onto the glass wafer 
3 to burn an annular ring in the glass wafer 3 to form an 
aperture 16. 

In order to form an aperture 6, the laser 30 typically 
operates at a pulse rate of 50 Hz for 20s. However, this 
will depend on a number of factors such as the thickness of 
the wafer 3 and the type of glass from which the wafer 3 is 
formed. 

The invention has the advantages that by using the glass 
wafer 3 as a guide member, the apertures 16 limit lateral 
displacement of the contact ends 13. This permits thinner 
diameter wire to be used for the pins 5 which enables 
higher pitch densities for the pins 5 to be achieved while 
still maintaining the lateral position of the contact ends. 

In addition, as the axis of the apertures 16 is 
substantially vertical, vertical movement of the contact 
ends 13 is not affected by the presence of the glass wafer 
3. 
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CLAIMS 

1. An interface device for providing an interface between 
testing equipment and an integrated circuit to be tested, 
the interface device comprising a body member; a number of 
elongate contact members, each elongate contact member 
comprising a contact end, adapted to contact a bond pad of 
an integrated circuit to be tested, and a body portion 
coupled to the body member; and a guide member mounted on 
the body member, the guide member comprising a 
substantially planar member having a number of apertures 
therein, the contact end of each elongate member extending 
through a respective aperture in the guide member, and the 
width of each contact end being less than the width of the 
respective aperture to permit lateral movement of each 
contact end within the respective aperture. 

2. An interface device according to claim 1, wherein the 
elongate contact member is formed from metal wire with a 
diameter of 1 mil to 10 mil (25pm to 250pm) . 

3. An interface device according to claim 2, wherein the 
elongate contact member has a diameter of between 1 mil to 
6 mils (25pm to 150pm) . 

4. An interface device according to any of claims 1 to 3, 
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wherein the planar member is manufactured from a glass 
material. 

5. An interface device according to claim 4, wherein the 
glass material is borosilicate glass, 

6. An elongate member for an interface device for 
providing an interface between testing equipment and an 
integrated circuit to be tested, the elongate member 
comprising a body portion and a contact end, the contact 
end adapted to contact a bond pad on an integrated circuit 
to be tested, and the contact end having a friction 
reducing coating. 

7. An elongate member according to claim 6, wherein the 
tip surface of the contact ends is coated with the friction 
reducing coating. 

8. An elongate member according to claim 6 or claim 7, 
wherein the coating is a hard coating. 

9. An elongate member according to claim 8, wherein the 
hard coating is selected from chrome nitride and titanium 
nitride. 



10. An interface device according to any of claims 1 to 5, 
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wherein the elongate members are in accordance with any of 
claims 6 to 9. 

11. An interface device according to claim 10, wherein the 
side surfaces of the contact ends are coated with the 
friction reducing coating. 

12. A method of forming a through bore in a piece of 
material comprising generating a substantially parallel 
beam of coherent light, illuminating an object having a 
substantially circular cross section with a diameter less 
than the diameter of the beam with the substantially 
parallel beam to form an annular beam, and focusing the 
annular beam onto the piece of material so that the annular 
beam incident on the piece of material has an external 
diameter corresponding to that of the desired through bore 
to burn away a corresponding annular piece of material to 
form the through bore. 

13. A method according to claim 12, wherein the coherent 
light is generated be a laser. 

14. A method according to claim 13, wherein the laser 
light is generated by an excimer laser. 

15. A method according to claim 14, wherein the light 
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generated by the excimer laser has a wavelength of 
approximately 193nm. 

16. A method according to any of claims 12 to 15, wherein 
the through bore to be formed in the piece of material is 
less than lOOjim. 

17. An interface device according to any of claims 1 to 5, 
10 or 11, wherein the apertures in the guide member are 
formed using a method in accordance with any of claims 12 
to 16. 
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(57) Abstract: An interface device (2) provides an interface between testing equipment and an integrated circuit to be tested. The 
interface device (2) includes a body member (7). A number of elongate contact members (5) are mounted on the body member (7). 
Each contact member (5) includes a contact end (10), adapted to contact a bond pad of the integrated circuit to be tested, and a body 
portion (11). The interface device also includes a guide member mounted on the body member (7). The guide member includes a 
substantially planar member having a number of apertures therein, and the contact end of each elongate member extending through 
a respective aperture in the guide member. 
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.v This Authority considers that the requirements of unity of invention in accordance with Rules 13,1. 13.2 and 13.3 is 

1 1 complied with. 

not complied with for the following reasons: 

Claims 1 to 1 1 are directed to a probe card for testing integrated circuits wherein the. 
contact members are lead through a guide hole and claims 12 to 17 are directed to a 
method of forming through bores using focused coherent light. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this opinion: 

I | all parts. 

[X] the parts relating to claims Nos. 1-11 . 



form KT'im-A'-iOy (Ro\ IV) (July I WX> 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SG 99/00048 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 

Novelty (N) 


Claims 6.-| 1 


YES 




Claims 1 _5 


NO 


Inventive step (IS) 


Claims 3 g 


YES 




Claims 1-7,10,11 


NO 


Industrial applicability ( 


I A) Claims 1-1 1 


YES 




Claims 


NO 



Citations and explanations (Rule 70.7) 



The following documents are recorded in the Search Report: 

D1: EP0262371 A2 
D2: JP4145640 A 
D3: JP9281 139 A 
D4: JP1 1176893 A 
D5: US5532613 A 
D6: US5754057 A 
D7: JP1 1038044 A 

Document D1, which is considered to represent the most relevant state of the art, clearly 
discloses a probe card for testing the integrity of semiconductor chips comprising a 
number of contact needles corresponding to the number of contacts of the component to 
be tested wherein the needles are U-shaped with one arm of each protruding vertically 
down through a narrow tolerance guide hole in a guide member. The tip of this arm 
presses on the bonding pad, contacting the device under test. 

According to the essential features of present independent claim 1 all relevant details, 
namely an interface device between testing equipment and integrated circuit comprising 
a number of elongate contact members (see needles, fig 1, element 3), a body member 
(see fig 1, element 10) and guide member with apertures (see fig. 1, element 1), have 
been anticipated in document D1. Therefore no inventive step can be seen. Dependent 
claims 2 to 5 cannot be considered novel and inventive as well, showing preferred 
realizations of independent claim 1, respectively. 

Document D2 explains a testing equipment using a metal needle which is covered with 
a conductive film such as elastic conductive rubber to be a probe needle. Thus, the 
surface of a pad to be inspected is not scratched nor dented and the quality of a pattern 
to be inspected is judged by measuring the conduction resistance by means of electrical 
connection. 
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! Supplemental Box 

I (To be used when the space in an> of the preceding boxes is not sufficient) 



C ontinuation of: Box V (page 1 ) 



| The combination of all claimed features known from D1 and D2 is obvious. Therefore 
j independent claim 6 cannot be considered inventive as well. Dependent claims 7,10,1 1 
I cannot be considered representee an inventive step as well, showing preferred 
| realizations of independent claim 6, respectively. 

Documents D3 to D7 show further prior Art probe cards for testing semiconductor 
devices. 

Industrial applicability is given. 
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1. The present communication is an Annex to the invitation to pay additional fees (Form PCT/ISA/206). It shows the results of 
the internati nal search established on the parts f the international application which relate t the inventi n first mentioned 
in claims Nos.: 

2. This communication is not the international search report which will be established according to Article 18 and Rule 43. 

3. If the applicant does not pay any additional search fees, the information appearing in this communication will be considered 
as the result of the international search and will be included as such in the international search report. 

4. If the applicant pays additional fees, the international search report will contain both the information appearing in this 
communication and the results of the international search on the other parts of the international application for which such fees 
will have been paid. 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 
A 

Y 
A 
X 



A 
A 
A 



EP 0262371 A2 (SIEMENS AG) 06 April 1988 (06.04.88), abstract, 
claiins 1,2,3,6,7,8,11,12, fig.l. 

JP:.04~145640A (NEC CORP.) 19 May 1992 J 19. 05. 92) (abstract) gnlinif 
(retrieved on 03 March 2000. ; 03.03.00)) . Retrieved fronr.EPO WPI-Data- 
base, abstract, fig. 

JP 09-281139 A (Furukawa Electric). 31 October 1997 (31.10.97) (abstract 
[mline] [retrieved on 03 March 2000 ( 03. 03. 00 Q . Retrieved from: EPO 
WPI-Database. abstract, Image. 

JP 11-142437 A (Mitsubishi) 28 May 1999 (28.05.99) (abstract), [onlinej. 
[retrieved on 03 March 2000 (03.03.00T[. Retrieved from: EPO WPI-Data- 
base, abstract. 

US 5532613 A (Nagasawa) 02 July 1996 (02.07.96), abstract, fig. 1. 

US 5754057 A (Hama et al.) 19 May 1998 (19.05.98), abstract. 

JP 11-038044 A (Mitsubishi Electric Corp.) 12 February 1999 (12.02.99) 
(abstract) [online] [[retrieved on 03 March 2000 (03.03.00j, Retrieved 
from: EPO, abstract. 



1-5 
6,7,10,11 
8,9 

6,7,10,11 
8,9 
1 

2-11 
1-5 

1-5 
1,6 
1 



□ 



Further documents are listed in a continuation Box. 



| X | See patent family annex. 



4 Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

T* document published prior to the international filing date but later than 
the priority date claimed 



**T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"<fc" document member of the same patent family 
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